Setting-Two neonatal intensive care units (hospitals A and B).
Subjects-262 Very low birthweight infants, 130 in hospital A, 132 in hospital B.
Main outcome measure-Death in hospital.
Results-In hospital A the mean level of oxygenation in the first 12 hours of life, whether measured as inspired oxygen requirement (FIo2), arterial/alveolar oxygen (a/Ao2) ratio, or alveolar-arterial oxygen difference (A-aDo2), was more closely associated with death than any of four "traditional" risk factors: low birth weight, short gestation, the diagnosis of respiratory distress syndrome, and male sex. Mean pH in the first 12 hours was as strongly associated with death as birth weight. Multiple logistic regression models were derived in infants from hospital A using the four traditional risk factors with measures of oxygenation and pH. The validity of each model was then tested in infants from hospital B. The model based on the four traditional risk factors alone predicted death in hospital B with only 31% sensitivity. Adding mean a/Ao2 ratio and mean pH increased its sensitivity to 75%, and when mean a/Ao2 ratio was replaced by mean F1o2 its sensitivity increased further to 81%. Based on crude mortality rates alone, the odds of death in hospital A versus hospital B were 0-67 (95% confidence interval 0-37 to 1.23 1982-4. Using a probability of >50% mortality as a criterion for predicting death, the model accurately predicted outcome in 67% of hospital deaths and in 99% of survivors. Although crude mortality rates among the nine institutions varied from 3 0% to 17-6%, these differences disappeared after initial disease severity had been corrected for, indicating that the quality of care was the same in each hospital. There was also no difference in corrected mortality in the reference institution between the periods 1980-2 and 1984-5, suggesting that no major advances in paediatric intensive care had occurred.
We wanted to assess whether a predictive model of comparable accuracy might be developed in very low birthweight infants. We therefore studied the prognostic value of several clinical and physiological variables, all derived from routinely collected data. From these we developed and tested various multiple logistic regression models of risk of death, then used them to compare the performance of two neonatal units.
Patients and methods
The infants studied had birth weights < 1500 g and all received artificial ventilation via an endotracheal tube at some time in the first 72 hours oflife. (i) ventilator efficiency index (VEI), calculated from VEI=3800/(fx(PIP-PEEP)xPco2), where f is ventilator rate, PIP is peak inspiratory pressure, and PEEP is positive end expiratory pressure in cm H20"9;
(1) ventilator index number 1 Of these, high mean A-aDo2, high mean F1O2, and low mean a/Ao2 ratio were all more strongly associated with death than the four traditional risk factors (low birth weight, short gestation, the presence of respiratory distress syndrome, and male sex). Low mean pH and low birth weight were roughly equivalent in their strength of association with death. For each of the four measures of disease severity in the first 12 hours, A-aDo2, F1O2, aIAo2 ratio, and pH, the mean values were consistently more closely associated with death than the worst values (table II) .
The performance of models derived from hospital A in predicting death in hospital B is shown in tables III figure) . This study confirms that crude comparisons of mortality can be highly misleading. This may be true even when important traditional risk factors are taken into account, as in a recent comparison of the outcome of mechanical ventilation in newborn infants in two geographically defined regions.'3 1 ' Although there was a clear difference in neonatal mortality after adjusting for birth weight, this should not be attributed solely to differences in the policies for mechanical ventilation in each region. The greater mortality in one population might simply have reflected lower severity of disease in 'the other. An accurate measure of initial disease severity would allow more reliable comparisons of perinatal outcome between populations, whether made by region or hospital or over different periods.
In an earlier analysis of 387 very low birthweight infants admitted to a single intensive care unit Patterson and Halliday developed a multivariate model in 100 infants based on three factors in the first hour of life: gestational age, the 5 minute Apgar score, and the presence or absence of signs of respiratory distress. 23 The model predicted death in the remaining infants (using a probability criterion of >0 5) with 54% sensitivity and 89% specificity. Although the sensitivity of our final model was higher (81%), its specificity was lower (74%). Nevertheless, had we included very low birthweight infants who were not ventilated (among whom mortality is very low) the specificity of our model would have increased, with little change in sensitivity. Both Despite the small sample, our model compares reasonably well with others in parallel disciplines. In older children receiving intensive care the physiologic stability index, based on 34 variables from seven organ systems, predicted death (using a probability criterion of >0 5) with 67% sensitivity and 99% specificity. ' 
